The recent work of Taliaferro and Taliaferro (1, 2) has demonstrated that Trypanosoma lewisi exhibits a peculiar cycle of reproduction in its vertebrate host, the rat. According to this work, in both natural and experimental infections, when the trypanosomes first appear in the blood, they are always undergoing rapid reproduction. The rate of this reproduction, however, does not remain constant, but rapidly decreases so that eventually the trypanosomes do not show any evidences of multiplication or growth, but simply exist in the blood, sometimes in enormous numbers, until finally, after from a week to several months, they suddenly disappear from the blood and leave the rat immune to another infection. Such a gradual retardation and final inhibition of reproduction, as has been pointed out in the previous papers, is an evidence of some type of resistance by the host to the parasite. The object of the present paper is, primarily, to give experimental evidence of the formation, in the blood of the rat, of a reaction product which has this specific action on the trypanosomes, and supplementary to this, to present further data on the normal course of laboratory infections.
The present study is a continuation of our work on the resistance which a host develops against trypanosome infections. The term resistance is used, as in the earlier work, to denote collectively those factors, either active or passive, which operate adversely against the parasite and only that resistance will be considered which develops after the parasites have successfully invaded the host. The 171 sum total of such a resistance can be roughly measured by making daily determinations of the number of parasites for, if the parasites either remain constant or decrease in number, some type of resistance is operative. Any such change, however, may be brought about by one or both of two factors: (1) the rate of reproduction of the parasites may be retarded, or (2) the trypanosomes, after they are formed, may be destroyed. Thus:
Number of parasites per c.mm. of blood = Number produced by reproduction of parasites -Number destroyed in consequence of resistance.
To differentiate between these two factors a method has been developed of measuring the rate of reproduction, and hence, of getting the comparative number produced by reproduction of the parasites.
The only absolute measure of such a rate is probably the enumeration of all of the progeny which are formed, and is, obviously, impossible since, in parasitic infections, such as the present one, the host may kill large numbers of the parasites and thus mask any effect on the rate of reproduction. The measure devised is, therefore, indirect, but it is independent of the number of organisms killed as long as enough are left to furnish suitable samples for analysis. For a detailed description and demonstration of its validity, the reader is referred to Taliaferro and Taliaferro (1) .
Essentially, the method consists in comparing the coefficient of variation, for some factor involving size, of samples of trypanosomes taken at stated intervals throughout the course of an infection. The rationale of this method is based on the obvious and well known fact that a sample taken on one hand from a population undergoing rapid reproduction, with the constant production of young forms and intermediate growth stages, will exhibit much greater variability in size than a sample taken on the other hand from a population in which there is little or no reproduction and in which all of the organisms are full grown adults.
Thus we have found, using the coefficient of variation for total length as the most reliable single constant in comparing variability, that, when the trypanosomes first appear in the blood, the coefficient of variation is about 30.0 per cent, which indicates a population of trypanosomes undergoing reproduction at a maximum rate; that the coefficient of variation on succeeding days gradually drops, which indicates a cessation of reproductive activity; and that finally the coefficient of variation reaches a plateau at about 3.0 per cent, which represents the normal variation of non-reproducing adult forms.
To support these conclusions, direct examinations of stained blood smears show that dividing stages are extremely common on the 1st day after the trypanosomes appear in the blood, but gradually decrease until there are none at all during the later part of the infection.
Materials and Methods.
All of the work reported in this paper has been done on infections with Trypanosoma lewisi derived from the original pure line infection which was started in Rat 116 from a single trypanosome (Taliaferro (2) ). The trypanosomes were always transferred from rat to rat either by intraperitoneal or intravenous injection and never by the invertebrate host. All intravenous injections were made with a 26 gauge Luer needle into one of the tail veins of a rat (generally 50 to 75 gm.) while under ether. After some practice, such injections proved to be fairly easy provided the rats were young and the skin of the tail was still soft.
The majority of the conclusions in the experiments which follow, are based on (1) the number of trypanosomes per c. mm. of blood; (2) the coefficient of variation for total length of the trypanosomes as a comparative measure of their rate of reproduction; and (3) as a check on (2), the direct examination of stained slides to determine whether trypanosomes were in the process of division. Each experimental rat, then, had to be examined daily, until the trypanosomes appeared in the blood, and then daily blood smears were made, dried, and stained with Wright's blood stain.
To obtain the number of trypanosomes per c.mm. of blood, the number of red cells per c.mm. of blood was ascertained by ordinary hemacytometer methods; the ratio between the number of trypanosomes and red cells found in a number of microscopic fields on a stained slide was ascertained; and with these data the number of trypanosomes per c.mm. of blood was calculated (Taliaferro and Taliaferro (1)).
To obtain the coefficient of variation (Taliaferro and Taliaferro (1)) the following steps were taken. 1 . 50 trypanosomes were drawn by means of a camera lucida. 2. From these drawings the total length of each specimen was obtained in microns (total length includes free whip of flagellum).
3. The mean total length was obtained by dividing the sum of the measurements by the number of individuals (50).
4. The standard deviation was calculated by means of the formula
in which x represents the magnitudes of the measurements, n the number of individuals, and M the mean. 5. Finally the coefficient of variation was derived by the formula C.V. = 1 in which a represents the standard deviation and M the mean.
The Normal Course of Laboratory Infections.
Before giving a detailed account of the experiments involved in the demonstration of the reaction product, it is essential to keep clearly in mind the course of ordinary infections.
The life cycle of Trypanosoma lewisi, described previously by Taliaferro and Taliaferro (1) , is well illustrated in Rat 105,1 the findings in which are graphically shown in Text- fig. 1.2 The trypanosomes first appeared in the blood (41,000 per c.mm. of blood) 4 days after an intraperitoneal injection of a dilute suspension of infected blood. They increased in numbers, although at a progressively lower rate, until the 10th day (338,000 per c.mm. of blood), when they suddenly decreased (76,000 per c.mm. on the 14th day), after which they remained relatively constant until the 36th day, when they disappeared altogether from the blood. The coefficient of variation on the other hand was extremely high (25.32 per cent) when the trypanosomes first appeared in the blood, but declined rapidly until the 10th day (3.95 per cent), after which it remained approximately at the level of the variability of non-reproducing adult trypanosomes; viz., 3.0 per cent throughout the rest of the infection. This indicates that the rate of reproduction was very high when the organisms first appeared in the blood, that it rapidly decreased until reproduction was completely inhibited by the 10th day, and never resumed. Direct examination of the slides also showed that dividing forms were extremely 'The statistical constants in this infection were based on 100 trypanosomes each, instead of 50, the number used in the other infections in this paper. 2 For original data see Taliaferro and Taliaferro (1) .
numerous on the 1st day after the trypanosomes appeared in the blood, but that their number decreased until, after the 10th day, no dividing forms were encountered.
The results in this infection may be summed up in terms of the effects of the resistance developed by the rat, as follows: (1) As the result of an initial resistance, the rate of reproduction of the parasites was retarded more and more until itwas finally inhibited altogether (by the 10th day). a third effect of resistance developed by the 35th day when all of the trypanosomes left in the blood were destroyed. As far as can be ascertained at the present time these effects of resistance are due to different mechanisms.
In our previous work the conclusions reached in Rat 105 were checked in only one other infection (Rat 116). The normal course of events is so important, however, that detailed enumerative studies and statistical analyses were made of six other infections. As the chief interest of the present. work is in that type of resistance which inhibits reproduction, it seemed necessary only to study that part of the infection which elapses before the trypanosomes reach the adult stage. Condensed protocols and the more important statistical constants and enumerative studies obtained in these infections are given in Table I , and the results for
, , , , ,~~~~~~~~~~~cqC
-o Rat 857 is illustrative of the findings obtained in most infections (Rats 105, 116, etc.). After an incubation period of 4 days, when the trypanosomes first appeared in the blood, they exhibited a high coefficient of variation (27.3 per cent), which indicated that they were undergoing rapid reproduction. The coefficient of variation then dropped rapidly until by the 8th day it had reached the low value of 3.3 per cent, the normal variation of non-reproducing adult Trypanosoma lewisi. These facts were verified by direct microscopic examinations of the slides. Although no statistical computations were made after the 11th day, microscopic examinations of the slides indicated that, as in other infections, the organisms did not resume reproductive activity. The changes in the number of organisms per c.mm. of blood during this infection also check the results obtained in Rats 105 and 116. Between the 4th and 7th days, during active reproduction, the numbers rose from 5,000 to 333,000 per c.mm., but then rapidly decreased to 31,000 per c.mm. on the 9th day, after which they remained fairly constant until their final destruction.
It seems unnecessary to take up the other two rats in detail, but simply to call attention to the data in Table I and Text- fig. 2 and to point out variations.
As Rat 858 shows, the highest rate of reproduction is not always encountered when the trypanosomes first appear in the blood. In this case, the rate of reproduction, as indicated by the coefficient of variation, was considerably lower (13.2 per cent) on the 4th day, when the trypanosomes first appeared in the blood, than 177 ' ' ' ; ' on the 5th day (22.4 per cent) of the infection. In spite of this, however, the coefficient of variation (3.5 per cent) on the 8th day indicated that the trypanosomes had reached the adult stage, and hence, in this infection, as in Rat 857, there was no reproduction after the 8th day. The changes in the number of organisms during this infection, however, were markedly different from those of No. 857. True there was a recognizable initial rise (from 3,000 to 81,000 per c.mm. of blood) and fall (49,000 per c.mm. of blood), but the peak was comparatively low. This infection seems to indicate that the condition which produces the second effect of resistance, i.e. the partial destruction of the parasites after they are formed, must have been more or less operative during the entire multiplicative period.
The infection in Rat 859 represents the most extreme variation from the usual type and has been observed by us in only one case. The changes in the rate of reproduction, as indicated by the coefficient of variation, were similar to those in Rats 105, 116, etc. All reproduction ceased by about the 8th day. The number curve, however, is very aberrant. The slight peak in the numbers (from 1,000 to 11,000 per c.mm. of blood) on the 7th day was so small that it is doubtful whether the differences from day to day were very significant and it seems that the second effect of resistance (noted above) must have been operative to such an extent that most of the trypanosomes produced during the multiplicative period were killed. Furthermore, this infection is interesting because it illustrates the impossibility of measuring the rate of reproduction by changes in the number of trypanosomes in the blood throughout the infection. Such a criterion, in this infection in which the numbers scarcely increased at all, would indicate that there was little or no reproduction at any time, whereas a study of the coefficient of variation, as well as direct examination of the slides, reveals that reproductive activity was as intense as in any other normal infection (see No. 105, etc.). The constancy in the number curve was not due to a lack of reproduction but to a destruction of the trypanosomes after they were formed.
To summarize the work on normal infections, it may be said that the daily changes in the number of trypanosomes per c.mm. of blood vary considerably in different individuals, but that the changes in the rate of reproduction, as evidenced both by direct microscopic observations and by changes in the coefficient of variation, are extremely uniform. There is an initial high rate of reproduction when the organisms first appear in the blood followed by a rapid retardation and final inhibition of reproduction by about the 10th day of the infection.s These conclusions are also supported by the findings s In our earlier work we stated that the multiplicative stage, which includes both the incubation period and the multiplicative period in the blood, lasted from 22 to 32 days. Mesnil (Mesnil, F., Bull. Inst. Pasteur, 1922, xx, 918) states that in the various seed and experimental rats, as they may be termed, which are described in the next section.
Experimental Alterations in the Normal Course of Laboratory
Infections.
If the inhibition of reproduction is due to the formation of a specific reaction product, then on the injection of a sufficient quantity of serum taken from the blood of a rat in which only adult trypanosomes exist, together with some adult trypanosomes, into a new host, the parasites, instead of repeating the normal course of the infection, should simply exist without manifesting any reproductive activity. The data which follow indicate that this is experimentally possible.
The experimental procedure was as follows: A rat, designated in our descriptions as the seed rat, was injected intraperitoneally with a dilute suspension of infected blood, and, after the trypanosomes appeared in the blood, daily determinations of the coefficient of variation for total length of the trypanosomes were made until all reproductive activity had ceased, as indicated by a 3 per cent coefficient of variation and the absence of any dividing forms. At this point, the rat was etherized, its thoracic cavity opened, and as much blood as possible drawn from the heart under aseptic conditions and centrifuged. After centrifugalization, the tube containing the blood was gently rotated so that the trypanosomes which were deposited just above the leucocytic cream were stirred into the serum, and the serum containing the trypanosomes and some white and a very few red corpuscles was decanted and recentrifuged. The trypanosome-free serum was removed and the trypanosomes in the sediment were washed three or four times in saline by separate centrifugalizations. At this point there was on the one hand trypanosome-free serum and on the other hand washed trypanosomes (with invariably a few white and red corpuscles) both of which came from the original seed rat. The final experimental procedure was to inject half of the in his experience the period is much shorter. Strictly speaking we also found that "actual division probably ceases by the tenth day" and that "the slight decline [in the coefficient of variation] noticed from the tenth to the twenty-eighth day is probably the result of the growth of a few young forms still in the blood" (Taliaferro and Taliaferro (1)).
washed trypanosomes, mixed with a specified dose of serum, intravenously into a non-infected rat and the other half of the washed trypanosomes, mixed with a similar dose of normal serum or physiological saline, in the same manner into a similar rat. These two rats are designated in the later descriptions as the experimental and control rat, respectively. It is to be noted then that the experimental rat received a large intravenous dose of adult trypanosomes plus the serum in which they had been living but had been unable to reproduce, and that the control rat received an intravenous dose of approximately the same number of washed trypanosomes taken from the same source plus normal serum (or saline) in which presumably the trypanosomes could reproduce. If our contention is correct that inhibition of reproduction in normal infections is due to the formation of a specific reaction product in the serum then those adult trypanosomes which were injected into the experimental rat should not exhibit any reproductive activity, whereas those in the control rat should.
The procedure outlined above was finally adopted after a number of failures. Intravenous rather than intraperitoneal injection of the trypanosomes was used because it placed the trypanosomes directly in the blood where they could be under constant observation, whereas intraperitoneal injection occasioned an incubation period during which the organisms could not be located. Furthermore it was found necessary to inject large numbers of trypanosomes in order to find them in the experimental rats where they do not increase at all and control rats were given like doses so that they would be comparable to the experimental animals.
The following example is typical of the results obtained.
Seed Rat 972 was injected intraperitoneally, and, following the appearance of the organisms in the blood, after an incubation period of 4 days, daily determinations of the number of parasites per c.mm. of blood and the coefficient of variation were made. As can be seen by an examination of Text- fig. 3 and Table II , the results are closely similar to those obtained in Rat 105 and other ordinary infections. By the 10th day, the trypanosomes had ceased all reproductive activity and were in the adult stage. The experimental procedure outlined above was then carried out with Experimental Rat 977 and Control Rat 980 (compare results in Text- fig. 3 and Table II ).
In the blood of Experimental Rat 977 (Text- fig. 3 and Table II) , which received a dose of 2 cc. of serum per 100 gin. of body weight plus the adult trypanosomes, both from the seed rat, the trypanosomes were found very quickly after infection and for the first 11 days were sufficiently numerous to study. On the 12th and 13th days only an occasional organism was observed and none thereafter. Note that, in the experimental rat, which received a large number of trypanosomes plus 2 cc. of serum per 100 gm. of body weight, both from the seed rat, the normal cycle of reproduction was altered-there was a complete inhibition of reproduction, as evidenced by the coefficient of variation; whereas, in the control rat, which received a similar number of trypanosomes from the seed rat plus a similar dose of serum from a normal rat, the normal cycle of reproduction took place. The large number of trypanosomes in the control rat as compared with those in the seed rat is probably the result of the fact that the initial dose in the former contained at least a hundred times as many trypanosomes as that for the latter. i to cations of reproduction, for the coefficient of variation remained between 2 and 3 per cent, and daily microscopic examinations of the slides failed to reveal any evidences of reproduction or growth. This conclusion is also corroborated by the fact that the numbers remained between 3,000 and 4,000 per c.mm. of blood during the entire infection; and, although, as we have already pointed out, changes in the numbers cannot be used indiscriminately to measure the rate of reproduction, in this case, an increased number of parasites would have indicated some reproduction, whereas a decreased or constant number would at least be what would be expected. It is, however, not conclusive evidence that reproduction Table IV for a condensed protocol of this experiment.
has not taken place because some destructive agent may have completely masked the effects of reproduction. These results are in marked contrast to those in Control Rat 980 which received a dose of 2 cc. of normal serum per 100 gm. of body weight plus adult trypanosomes from Seed Rat 972. Here the organisms were likewise observable a very short time after they were injected into the blood. Careful study the first 14 days of the infection (Text- fig. 3 and Table II) revealed that, after 2 days, during which the trypanosomes remained in the adult stage, an intense period of reproduction, as is evidenced by the sudden increase in the coefficient of vari-ation from 3.3 to 23.2 per cent, lasted until the 7th day, after which it rapidly subsided, so that by the 12th day only adult non-reproductive trypanosomes were present in the blood. The eventual inhibition of reproduction (by the 12th day) was of course due to the production of the reaction product in the rat itself just as in any normal infection. Microscopic investigation of the slides also indicated an intense period of reproduction between the 4th and 7th days, since there were a large number of dividing forms. Changes in the number of trypanosomes per c.mm. of blood also closely resembled those in a normal infection. The organisms increased to 613,000 per c.mm. of blood on the 13th day and thereafter rapidly decreased until they hit a more or less constant number. The fact that so many more trypanosomes were produced in the control rat than in the seed rat is probably due to the fact that the former received a much greater initial dose than the latter.
In other words, when the trypanosomes were injected into the blood stream of a fresh rat with the addition of the serum containing the reaction product developed in infected rats, they were unable to reproduce for at least 13 days (which was as long as any of the experimental infections lasted), whereas, when trypanosomes from the same source were injected with the addition of a like quantity of normal serum, they began reproduction after 2 days and underwent the ordinary cycle of reproductive activity.
Not all of the experiments show a complete inhibition of reproduction. By varying the dose of serum, different grades of inhibition were obtained. The following experiment is illustrative of those experiments in which almost but not quite complete inhibition took place (Text- fig. 4 and Table III) .
Trypanosomes were injected into Seed Rat 905 intraperitoneally; first appeared in the blood on the 3rd day; went through the usual cycle of reproductive activity (Text- fig. 4 and Table III); showed a coefficient of variation of 2.5 per cent by the 7th day; and at this point were taken with a large amount of blood from the rat (No. 905). Half of them, plus the serum (1.6 cc. per 100 gm.) from the same rat, were then injected into Experimental Rat 926, and the other half, plus saline (1.6 cc. per 100 gm.), into Control Rat 929. The usual course of normal infections occurred in Control Rat 929 with the abrupt rise after 2 days and fall after 5 days in reproductive activity. In Experimental Rat 926, however, complete inhibition of reproduction lasted for 5 days. During the 6th and 7th days a slight indication of reproductive activity took place as evidenced by the rise in the coefficient of variation to 9.4 per cent. There can be no doubt that there was a partial inhibition because the trypanosomes showed no sign of reproductive activity until the 6th day, as against the 2nd day of the control; the peak of the coefficient of variation was only 9.4 per cent, as compared with 30.2 per cent; and microscopic examination of the slides on the 6th and 7th days showed that little, if any, actual reproduction took place, but rather that the rise in the coefficient of variation was chiefly due to the growth of the organisms preparatory to division. This conclusion is strongly supported by the fact that there was only a slight indication of any rise in the number of organisms per c.mm. of blood.
550--

-
Control Rar 929
Dat fer Iniecion Note that, in the experimental rat, which received a large number of trypanosomes plus 1.6 cc. of serum per 100 gm. of body weight, both from the seed rat, the normal cycle of reproduction was altered-there was an incomplete inhibition of reproduction, as evidenced by the coefficient of variation; whereas, in the control rat, which received a similar number of trypanosomes from the seed rat plus a similar dose of physiological saline, the normal cycle of reproduction took place. The large number of trypanosomes in the control rat as compared with those in the seed rat is probably the result of the fact that the initial dose in the former contained at least a hundred times as many trypanosomes as that for the latter.
A number of experiments such as the two that have been given have been studied in detail and in each case daily determinations have been made of the number of trypanosomes per c.mm. and the coefficient of variation for total length. The results of these experiments are presented in Table IV . Although this table contains only a few experiments in which there was no inhibition in the experimental rats, a number of others which are not recorded were obtained in the first part of the investigations when a quantity of serum 6,000 7,000 5,000 4,000 7,000 6,000 5,000 10,000 8,000 9,000 3,000 1,000 insufficient for inhibition was administered. Besides these data the formation of the reaction product is being repeatedly verified by work which is being carried on at the present time in this laboratory by Miss Frances A. Coventry.
The results in Table IV indicate that the titer of the serum for the reaction product increases during the course of the infection. Thus when the serum was obtained on the 5th day of the infection from the seed rats in the last experiment noted (eight seed rats used), Length of time after injection. 
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es e 2 * 2 ,, > t while the trypanosomes were still undergoing reproduction, a dose of 9 cc. per 100 gm. was without effect on the reproduction of the trypanosomes. On the other hand, in Seed Rat 872, from which the serum was taken on the 27th day, complete inhibition of reproduction was obtained with a dose of only 0.7 cc. per 100 gm. This question of the increase in titer of the serum is being studied in this laboratory by Miss Coventry. We have been unable to find any indication of the formation of any substance either similar to, or identical with the reaction product just described in i vitro cultures of Trypanosoma lewisi. The media used consisted' of equal quantities of neutral beef broth and either rabbit or rat whole defibrinated blood. The following experiments are typical of the results obtained.
Nine culture tubes, prepared with rabbit blood, were inoculated with Trypanosoma lewisi on February 21, 1923. Examinations about every 3rd day revealed that organisms could be found, always in some cultures, irregularly in others; but that, whenever they were found, they were always in the process of reproduction, as indicated by numerous dividing forms and rosettes. This, in itself, indicates that no substance, operative in the cultures, is formed in the cultures which inhibits reproduction. Finally, on March 6, 1923, one of the cultures was centrifuged (no trypanosomes were found before centrifuging, but afterwards, a few, the majority of which were dividing, were found in the debris at the bottom), and the supernatant fluid injected intravenously into a rat (4 cc. per 100 gm.) together with a large number of washed "adult" trypanosomes. The resulting infection showed the normal cycle of reproductive activity with no inhibition of reproduction. Similar results have been obtained with other cultures made with rabbit blood and also with cultures made with rat blood. DISCUSSION. The primary object of the present paper is to present evidence of the formation of a reaction product in the serum of rats infected with Trypanosoma lewisi, which inhibits the reproduction of the trypanosomes. Although the effect on the parasite emphasizes a new method of resistance to an infection, the data at hand are insufficient for a decision as to whether the reaction product is different from those previously recognized. We shall summarize in this relation some work regarding its nature which is to be reported later.
In the introductory account of the resistance which a rat builds up to an infection with Trypanosoma lewisi, it was pointed out that there are three manifestations of resistance: (1) the retardation and final inhibition of reproduction in the trypanosomes occurring by about the 10th day; (2) a sudden drop in the number of organisms in the blood between the 9th and 15th days; and (3) the total disappearance of the organisms, which terminates the infection a week to several months after the first drop in numbers. The question arises: Is the reaction product with which we are dealing and which causes the first mentioned manifestation connected with the other two? The following observations suggest that it is not.
The third manifestation of those just mentioned is apparently due to a lytic agent which is operative in much smaller concentrations than the reaction product here under discussion. Scaling down the doses of serum containing the lysin has no effect on the rate of reproduction of trypanosomes in animals infected with it.
Up to the present time we have been unable to discover the mechanism of the initial drop in the number of trypanosomes. We have failed to link this partial disappearance of the organisms with (a) a migration to the tissues other than the blood, (b) phagocytosis, and (c) lysis. The possibility that it may be due to a fixed tissue phagocytosis which for some reason is discontinued before all of the organisms are destroyed has not been adequately tested. It is perhaps significant that in all infections allowed to run their course, complete or almost complete inhibition of reproduction occurs prior to the drop in numbers, whence it follows that enough of the reaction product must be present to inhibit reproduction before there is any marked destruction of the trypanosomes. The fact that it has been impossible to demonstrate the presence of the reaction product in the serum before the drop in numbers occurred may be due to the low titer of the serum, which makes it impossible to obtain large enough quantities. The possibility remains that the second manifestation of resistance is effected only after the concentration of the reaction product has reached a certain point. It is known, however, that the titer of the serum for the reaction product increases with the age of the infection, and, consequently, it should be expected that the destruction of the trypanosomes would continue as the titer increases. This has not been found to be true. Thus, all of the avail-able evidence indicates that the reaction product which inhibits reproduction acts neither to kill the trypanosomes nor to affect their vitality.
In conclusion, it may be noted that while not lethal in its activities the present reaction product may play a significant part in the immunity of recovered rats to Trypanosoma lewisi. Preliminary investigations indicate that the lysin which terminates the infection persists in circulation only a short time, whereas the reaction product is present in the serum of recovered rats for many months. With this reaction product in the serum, a rat is, to all intents and purposes, as resistant to an infection as one which possesses a lysin, because the few trypanosomes which might enter the body are incapable of multiplying and setting up an infection. The formation of the reaction product early in an infection would explain why superinfections do not occur. SUMMARY.
In infections with
Trypanosoma lewisi in the rat there are three manifestations of resistance against the parasite: (1) the retardation and final inhibition of reproduction of the trypanosomes by about the 10th day; (2) a sudden drop in the number of parasites in the blood between the 9th and 15th days; and (3) the total disappearance of the parasites, which terminates the infection and occurs from a week to several months after the first drop in numbers.
2. The first manifestation of resistance, viz. the retardation and final inhibition of reproduction, is the result of the formation of a reaction product in infected rats which inhibits reproduction of the trypanosomes but does not kill them.
3. No product similar to, or identical with this reaction product can be demonstrated in in vitro cultures of Trypanosoma lewisi.
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